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Abstract 

The LM2500+ industrial aeroderivative gas turbine, a 25% enhanced power 
derivative of the LM2500 gas turbine, recently completed its development 
test program during the period of 5/96 - 10/96. Early in the engine program 
a Quality Function Deployment (QFD) process was used to determine 
customer needs for this product. The feedback obtained from the QFD 
process showed without doubt that gas turbine customers now emphasize 
product reliability and availability at the very top of their needs. One area 
of development on the LM2500+ was to investigate the use of a brush seal 
as a means to reduce undesirable turbine cooling leakages within the 
turbine mid frame in order to enhance part life. This presentation presents a 
case study on the factors that went into evaluating a brush seal during 
engine test, test results, and the ultimate decision to not implement the 
bmsh seal for cost and other reasons. 
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LM 2500 + Gas Turbine Description 
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Using Zero-Staged HP Compressor 





Figure 2 - Historical Synopsis of the LM2500 
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Availability of 97.6% (12 mo. rolling average; 




LM2500+ Performance vs. Other Products 
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PPT -83308-0221 96 (LM2500+) 
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Li 2500* Derived from Proven Technology 
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LM2500+ Development Program 
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Quality Function Deployment Results 
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Design Approach - 
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LM2500 Reliability & Availability 
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Brush Seal Investigation 
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additional pressure differential margin could 
improve the robustness of the frame. 



Brush Seal Investigation (cent) 
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Figure 4 - Turbine Mid Frame Leakage Areas 
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• Reduced flowpath pressure probes from 5 to 1 



t 

£ 

Q> 

£ 

? 

Ul 


> 

(0 

f 

(0 

CO 

5 

to 

0) 


0) 


- £ 
■§> 3 
c .5? 

LU LL 

tj> "O 

.t fl) 

^ c 
+ 0 ) 
o c 
o E 

IO 3 
CM £ 
5 CO 


n 


T3 

0) 


<0 

0) 

0) 


to £ 

■ mam 

s 

to 


O) 

c 

H MM 

to 

fl) 

c 

CO 

O) 

fl) 

CD 

n 


% « 

w 5 

1 1 

<0 3 


CO 


4S E 

co 


- _ c 

TJ CO fl) 

“g ® £ 

^Mi- 


tt 

c 


W O) 
- 0) 
CO 


■o <„ CO 


CD -n' "3 
2 ^ fl) 

^ c (8 

o co 2 
o c 
o ol 

o CO 
=■ 0) 0) 

§ i * 
» s » 
to i2 3 
£ O CD 
o n o 

+* fl) JZ 

,2 c TJ 
^ « c 
CL ^ CO 


CO 

0) 

CO 


5 

£ 

o 

flj 

fl) 


3 £ = £ 


■o 

fl) 

c 

‘5 

S 

o 


fl) CO 


(O 

0) 


jS o> 

CO il 

T) M d> 

CO (D 

■S ® «. 

8 » 


■O 

s 

o 


3 3a 

co CD 

CO _ (0 

fl) "D -O 

£ § • 


NAS A/CP— 2006-2 1 4329/VOL 1 


141 


Export License TSU 10/15/97 



5 • Turbine MU Frame Instrumentation 
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Figure 6 - TMF Liner Pressure Differential Test Results 
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HP Compressor Discharge Pressure (PSI) 




Brush Seal Case Study Summary 
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□ Brush seal may still be appropriate in other 
situations but must account for total fluid system 
and heat transfer environment. 
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I Pros & Cons 
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